. The illustration of an engineered dual-luciferase reporter toolkit for determine the off-target cleavage. (A) pGL3-Fluc plasmids were modified to insert a target region followed by the start codon ATG without interfering with the firefly luciferases activity. (B) PX458 plasmids could be digested with Bbs I enzymes and ligated with guide sequence cassettes to express sgRNAs for gene cleavage. plasmids expressing highly-efficient sgRNAs targeting EMX1 gene were transfected into HEK293T cells.
After genomic DNA purification, gene-specific primers flanking the cleavage site for each coding region were used for polymerase chain reaction (PCR). The PCR products were subsequently annealed and digested with T7 endonuclease I (T7EI). The digested products were analyzed with 2% agarose. The remaining PCR products were ligated into TA vector for sequencing. 2. Off-target Score was calculated as the gene cleavage efficiency from the formulation (Off-target Score =1-the relative luciferase activity).
3. CRISPR-off Score was calculated according to the formulation (CRISPR-off Score= CRISTA Score×Off-target Score). The score scope ranges from 0 to 1, indicating that the lowest represents the inefficient cleavage on the DNA while the highest represents the highly-efficient cleavage. Table S2 . sgRNA oligos used in the construction of CRISPR-expressing plasmids The underline indicated the homology arm sequence of pET21b vectors. Table S7 . Primers for amplifying EMX1 gene in T7EI assay Name Sequence (5'-3') Length (bp)
PX458-EMX1-sg345-F GGCTTTACCATAGAGTCCTTG 650 PX458-EMX1-sg345-R GCTTGCGTCCGAACTGGTATA PX458-EMX1-sg429-F GGCTTTACCATAGAGTCCTTG 650 PX458-EMX1-sg429-R GCTTGCGTCCGAACTGGTATA PX458-EMX1-sg576-F CAGGCATTGTGAATGTGGGT 679 PX458-EMX1-sg576-R CTCGAGGAAGAGGCTCTAAAGA PX458-EMX1-sg771-F AAAACCACCCTTCTCTCTGGC 684
PX458-EMX1-sg771-R GGAGATTGGAGACACGGAGAG 
